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(57) Abstract: 

PURPOSE: To obtain a relief image having improved 
resolution by using a resin binder, an acid generator 
compound and a complexing polar compound as 
components of the composition. 

CONSTITUTION: This composition is produced by adding 
a polar compound to a radiation-sensitive composition 
such as photoresist. This method comprises coating a 
substrate with a layer of the composition thus produced, 
exposing the composition layer to actinic radiation to 
form a latent image contg. an acid moiety complexed with 



the polar compound and to generate an acid in an amount 
sufficient for activation from the resulting complex by 
treating the composition layer. At this time, this polar 
compound effectively functions as a base and has at 
least one moiety capable of complexing a 
photo-generated acid at room temp., namely, a useful 
polar compound (polar oxide) has at least one moiety 
capable of forming a complex together with a 
photo-generated acid and this complex is required to 
release acid in an amount sufficient for activation and 
to cause a desired acidcatalytic reaction, at the time 
of heating the complex to a baking temp, after the 
exposure to radiation. 
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[tt#*23 *tt*b£*tf. x— r;k i^f;k 7 
5 K&tf73 ^feAS^-^&jBWSn* 1 

[ft#*4] 7iy-;H^fij3K'JV-, 7^>»U^ 

5 J WM\&mm. 0 J^T©pKa fctf -f 
UIMI 6 ] ffl&b^&ffij^kiattltf « 3 1 & 

#^6<D#& 

(b) msm® zfflkikWMizmx, u *ncj:ys 

(c) ^Lfc*I^MS:^tT?Stt<b*<Z)Sf?&^ 
It, ^«b$;6, ^|g^i^©^fj£^©S!p^5Sc 

-*yyLTm&zv&£*&tmmiz, mmcmmt 

OsmtfisV* hMlzm$tiXBMt^>z.t^z^ti. 

^ K2KK75 >*e>^y;i/-y^e)M$w 1 oj^ 
s-fb-^x-fes. a*K8©*& 

l 5 3 mmtfi? x y -»mmifc 7 ^ > 
IM!l«SRl2iU^^RHb^fe^ e>Jft£|£lH1Ue 7 * h 

[M$£ 163 ( a ) ^SStttBrifflKajf 

t«afb#ftfb^4S»T'*5z.i:, Rtf (b) £8ftt±©iH 
[00013 
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7«srii#-ts 7 * h vp7 h(D*o&im®8:®m8. 
mzmtz. mzmm\z& 

[00023 

[flH5®a«3 7* h us;* bim&ttffitizm&t 

£*i*„ 7* h ixyx b<DW&*3dm±\zmf&Lt=. 

wm&7*b^x**ftLT?ffiitimffimizmiR 
mzmwfz* 7*b-?x2 i*femtimiz*mw&&. 
®tfmitmiizmwtm<Dm&*:*i*2>. mmttm 
izM?z>mmt7* h W7 vwm%wm\&tfiw& 

*vmft%$ffo\zm&irz>. mmzm,^x. 7*hi^ 

7 b & J£ft U 3a#««DJHRWilIO:%«W* U"J - 7 
[00033 7 * h bS/'7 h ldttBfftl3Utt*«fttg<Z> 
T*te> ^^bMttc^sns^PSSfcS-ii^Stt^b-^ 

up 7 bmms<Dm^mm<Dm(DSJ^X'm^xit 

imizmm*m<&$>. mmmy^tb^^b-c 
it. mM&ftimmmizmmzMizxz < mz. e>*i* 
tmz. nxznte^mtmmiizfflmvHMm. 

[00043 7 yf b V*J7 h£R©9I{aUC0tV v?. ^ 

yXttfb^o3HCj:y*Jtl4&S. «^©7*hl/i>' 
7. hCDMAW^, IH^yfillXfCoVxT^ DeFores 
t, Photoresist Materials and Processes M cGraw Hill 
Book Company, —=l-H-7. 1975^, ^t>*M 

orean, Semiconductor Lithography, Principles, Prac 
tices and Materials, Plenum Press, —=l — =1 — 9 . ffe 
2mRXfm4^ 1988^. »C|Bii3tlT^5 0 MWt. 

[0 0 0 53 7CigGDr|?Jg7* h SS^Rlti, M 

jA^&jex«. •^fl3$nT^S7-i';bA0^^j(O# 
<«7x^-;i/^BiT*fe^>„ ^t^li 3®a?tflSn a DT'^ 

f «flgil-^7 h^r^ y f J7 { JY7)^>m^77-)\y%^ 

ix-fb^^e>^»j, %<DjX7v7mm\-i*)\,ix7)\rr 

tbt7*J-Jl(Dfcfc&fm)T'$>2>. Z.<D£7&7* 

b \sV7 b<m\mw&miA,zri ,&&\ ^rv&ham, 
272 mzfimztiz&v. miitttmzjiv&mtpiz 

t«9 l o(0f®®CDBiiiHlMg7 3r h u 



3 

m*> 3KBHtWSS3,869,292 -^8.^314,439,516 ^ZM 
[0 0 0 6] #»®HSBf^ffl7*hl/^h%»7xy- 

[0 0 0 7] jMeMOISfrKU «iKD<b4UttMRM». 

£zimmmmmibtoz^z>. z<oxt>t^<m 20 

[0 0 0 8] »C#b<tt, 8mmmi*T&&K£ y 

AG + hv -» AH + G — A-+H++G 30 
H+ +^U-0-p -» JKU-OH + H+" 

mibrjs*. flfc»£*!i (ag) (hv) 
jr©i*. aim, mmtmfizm-&n%<Dm. *m (a 

h) ic^g&$*xs„ Mzfnhyimmxv^- (sKU- 
o-p, -e^/Ku-oiit: KP*i/;b®Srf<y7-T*& 
y> p ©mg<z>fiamsj££*>fc<=>L 

«u Sfigg CH+ ] , mSL #yv-vhy*/*;*Htf> 
[0 0 0 9] ^Btfe^+^ftflHHt^ »We*8&l, 

fe^gg [h+ ] tmmc>m<mwmtoT-m$m 
w^g&ftisigcphototooi) tmycmuz J: y US?* 
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4 

[0010] fl^auwi^y^ hT-li, +#fcftBS@Sfctf 
fflffifazfcaHRKM-Cifc*. «u5n», fifgE©«ke> 

£©2o©lW©K©^£S53£ttE^T'&S„ ft 

B^^-^tfJCfetfft, ^©Mfc©B#, Bfetf 

[0011] SftT* N l^* hff&iiSBfcZttflk&tti 

»-rs*?stciiJKy v-v h y y **©tgffgog#-£* 

©iHS&&5I<1-<5£;&\ ^^v^^&fg^f S3t^fc 
[0 0 12] IH£K«:«mrr$t*^ 1 oCEfrSa*. ft3t 
[0 0 13] 

[0014] *&w\t. mm{mm3izm-z>tb&m 

tz> z. t {c«k y , mwtMamwmt*- 9 tpizm* 
frbtt&znx. nmcmmsus mm 

ti, &iz#miz.ffiLwmt tnmt*- 9 (Dmizma* 

[0 0 15] Z<D£olZl-D<Dim£LT*mm. % 



5 

ffib^fcWbbfca^&*t^fc«£S-l*T. 8 

[0016] «ttft^«j«asfcbTffl3i"&, fio^#s 

pKa £*L&WUifc"b&K «l&b£tttfKiatfSpK 

^b^®^&gtt®tt<b^fe®^SSCi:*tcgMbt-53 

[0017] *m*<mm3*mi;^tc3£ffltfrioi8.& 
[0018] xmnmrn ^tm.im<Dm %mm 

[0019] *m<Dmm m&»i mmn&i t 

[0020] 

s<-*ffimiimo° vxt<Dmm\ztfiZ> e z<ot~&>. xm, 

Scffi^S©^^T'fe-l>„ 80"C, 100'C, 11(TC, 120 
ic, !40Tcx«-?-tiua:©^^-^tiWiiT-fey, 

[0021] mimimjmz&mzmfiLtz&mmi 50 
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*S. ^©.fceitc, +#fc*©Mb^#S&fe^i4 

mmmpmizwm^titc * 3©<t e> fc»#aip<- 

fibTHttKb^jfi^-r&Ktwfb-rsitiw* l^. 
[0022] *mi<Dmmt&fo& 1 m±©«gtg 

«Mb-r«. asjfcSfswtesictt, x-f- 

N-ffi&7$ WN-»75 KSr-fi^r*) 

7 S. >2>We>*l£. 7 5 M±#* L WfH4gP#T'&£ 

[0023] 3fcSS^-&i£fb£«g##8ft&'<- 9 

PKa W^<fctt*Uifce>fc^. #«©«!§ TpKa j 
^iS^I5±IS«?)^t^TV^S^T*^$^^■2)„ SP*>pKa it 

[0024] +^tcwa«<z)lf 3te«K- * tfftM $ ft. 

*fftf,~»b8.0 «fc»J*£^pKa £;Tt.g>*H4{fc£ife#ji 
£T'££ (feil;Ui*?j9.0 WT<DpKa)ttft£:*1j, «f£fb 
•^jOpKa *^8.0 J»T®«^MWd4gfR(i3tA-r& 
ZttfT'^Z. ft£L<m&.0 OT©pKa ; ||{C^ 
L< 1*^4.0 J£CF> miZtet5&£L<itm.2 1^T©pK 
a 5r^-T^tt'(b-&ife$:^-rs„ L*W*#&, 
®«^b^WV^K:«fflS*iS»!lt BP*,^«»J 

♦J^-li-ftL^pKa «%*-t*«ttfb 

[0 0 2 5] Jtl8^iSi:®l4fb^o«i»«:^-rsfc 

friz. wm&3mmzma+&^ifiib*M&mfflt 

ffib^rosatts^^m ^tmmttmmt^KD 
smzmf&ir&tztoiziimmizmzis.^ ^mmcommt 

mo>mmm<Dfo±zmi-ti>t~&>. mms^mmxzm 
smizmiz'jt&nwmk&fozma-tz z t #t-£ 

[0 0 2 6] |yfBtC^L^«fce)tC, 75>«»*L^1g 
ffib-^T'feS. ji^75>tL,T{i, fei:^.tf4- 

(P-TU'O^^) 7-UX 4 -Kzs¥)\,7- 
UX 2-yD=E7-'JX o-^DP7-'JX m- 
90n7-Vy. 3, 5-J^n€7-'J>. 2, 4- 
^□D7-'JX N, N-^f;i/-3--hD7- 
'JX 2-7JWD7-UX 2-3- K7-UX 3 
-- h07-UX 4 — — h O 7— U X 2-7$^^ 
M, 4-7S.J7^y±'y. 4-i?*3-)\s7S.J 



7 

7 V-^XtrX n -*X7x— 71/7 K >M*7i-M'U 

xv<z>«fc e> 3L-)iW.i&7 $ yZ-S&r u -;i/g$7 

$X -=i^X 3 -T-fe^l/bf^'J ^DUX 
tKa^fX^ayx Kn^fXTr- 

<Ji?X ^JX 8-tKD^'JX fc?52>X 2 

-;*^7bfc^xx ^f;i/7$;i^7i/'>, try*V 

X 2-7$yf>UXX 2-7$ y-5--hatf 
y^Xx 3-^a=Etf'j^x 3-?ant^yxx 
2-t Ka^ri/t°Ui>'x 3r 
-j-yyx 8-*;b^>>dp>"Jx ^'Jx f7V 10 

X l-?>*^>&, ^'JXX ^JW'JJ/X 

yy xu/^y xn/?*y xx a-rxn/yyxx *?;i, 

**yxx n-^aWJ^X rh^^Ji/WJ 
xv, 'v*-9-*?xvs?7Sx txfXx #;i/7£/ 

X 2-7Sy-fVBBfc -fVD-fXX d-fXX y 

DXO'a-fxx ;;i/D-fi/>, ;fr;i/-?x iz'Jx 
77-X&tfhUtf-X^<fc~>fcflgj^7$X&tm& 

msmr^y (*)itf*ciJBmmm7 » 
[oo 2 7] ttmm^m&ii* ytrntrntimzm^ 

trntmit? zmsimwmmk*- * ®mx\*im 
itm<Dmz&&i,tey>\ f-t A.&m.o &LL<DpKa %m 30 

X v NT, fto T#fSBJ3<7>#* L v ^uss®^ e> y i& 

i: h u x^;b7 = e> & h u 7;i/*;i/7 5 
x if;i/7$x ^Dtr;b7<x 7?;i/7$x ^ 
•?<?fl/7$ x 'v^XH/T^X #£?;i/7$XS.tfy 

?71/>f^XX 2-75yo:^;i/'<>ifX 
[0 0 2 8] ^^®Si£fb^4Mi»Bf^k&U«EB^ 

< . &£ U M8B&£&*lt*7 = 7 -;u»tf y V-T'fe 
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[0029] ztib<mm&mmzmmk7=.j-)i' 

#y (tf-;bxxy--;i/) mbi*:, *f ux&tfa-j* 
uxtt!iiBtSBi©3^y v-^e>j*«©*y®! 

JUtPW-M *ci/\sj-M if;i/7i;-;u 7 
f^7i;-;K -<V7"Dtf;Mh^>>7i;-;K £ 
dd7i;-;k 70^71;-;!/, x/;i/W-;kjd 

<te>^S^7xy-;k t7h~;i/, ^DDt7b- 

7k 70^-7 h-;k Xfit Kn^f^xt^i/ATA 
ft K, 7tb7;bftK, ^>X7;vft K, 

5fr79u\;4ym£o>®&mmi$mi:&Zo 
j #<7y*?mmttxmffim3, m.oas ^, ^4,404,35 

7 ^4,115,128 ^, 314,377,631 -5^ ^4,423,138 
#^^4,424,315 #»C|»o%StU -en^KK^Iffl 

[0030] d<y (X-fryxj-M WtittiBM*y 
«K©#^Ttc*ff5-r-5^ 7 v-©7o «y ?fii§r, fL^fc 
Xttigms^cjcy^ufs^pi^s^yv- 

i^-;i/7i;-;ut ^i:A«rUB5o^vyx3ittm^ 

* VJ X<7)*D7j<^^l>T, ^^tist 

-;w±*ff5-rs t KD^f xr;i/^r;i/7a:7 -;i/CDBM(c 
J:**»xiiwm l < mtffi&nt KD^rX^>X7;i/ 
ft Kt7D>Sf«)a^^e5^e>^b: Ko^Fi/^S? 

-71/) «SB|1**<J2,000 ~,^J100,000 #frhy<D&HU& 

[0031] &ma>im®&tmmM\m>£ 

( ¥-)\,y x 7 SfflgKflB&iWRtH-r 6. 7i7- 
;uii^#KeS^;7;i/3-;i/©=idfyy-T*fes. 

SBIA^y (e^;i/7x7-;i/) T-feS^-^^^v 

[0032] ^xv^-coMi&cDftiL^ijmt^mm 
fcjif^v >?Mt?L\vf m&&# y ( x j - 

71/) $BItf>*fmbfr'bE£-5 0 7kmim.tztz-\i&±3U* 
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[0037] tmmmm&^mmzii, 



9 



^£&SLT^W#-5. ffl^tD^fttaTMUfbS^lSJK $8£89», Kosar, Light SensitiveSystems, J ohn & So 

Uv-tqSUTX*. XHffiMCtt. *U7-tifA ns, 1965 343 ~352 ^-^ICJ: »JHR£*l&J:3 

50-300 ftEfiUKOEEA-WKJioo -300 x:<o^Miz^m JV-zf<om^^M\t^U^ii^x^t^<DVm<Dm^ 

££&£#*.<b*is., 2, i, 4-^T^7h^y>^;i/^>®Ex^;i/i; 

[0 0 3 3] sKUv-coaKTA/a-A-JiMftc^uS^ 2, l, 5-^7^7h#y>^;i/jh>Sfx^-r;i/^ 

%mM/fa<Dmi&tfffi±ztiz>7)<m*:i&z.xteft [oo38i i»*t)*?sw«aEa*fc«flit-6fc«> 

<, 5!lC0*L<liS^ST;i/=i-;i/#ffi^^U^-^ 20 2fl5~7«©£MXtt#|^«. fetxtfSb, Sn. F 

JWflDl&l s E/Wfe3^630 s E^%*-e. &£XlCff±L<l* e, Bi. Al, Ga, In, Ti, Zr, Sc, D. 

jtfyv-©to5^1/%;fr£l5^;i/%*T*^&. Cr, H f ^tKC uttfCB, P&tfA sOAD^^flff 

[0034] *^<z)^ifetci@^^ffi©^iicii, gftc mh' Tty-vtoz. m^te*-? l&g>w&vt y -/i/5? 

WBiWW.Kl ,379 *ftt8ft4. 939,070 #CMja*3*lfc ESRT^^-f Ai& 9i4kfttf7^/y=>9A 

*oT, $GBttMPffi4,491,628 *fC|«Ra*lTfe»J, 51 tt#ffl!ifHFfl4,442,197 ^, ^4,603,101 25.^^4, 

ffllCj:»;*SK:-&«)S : fo©il't-S. 30 624,9l2#{CBaj1-Zli:j!) , 5T'^ *-"<T©«f ! lFS:5lfB»C 

[003 5] %,e> 1 OCWgaJfclWB^ SlWCiy** X.V*m\Z^tb&1bO)£?Z> a 

tC-^«)S)RllI^fFm4,246,374 -^(C <k ij W&ZnZtfV [0039] *mffi8Mttm*mR^<D^M% 

^l/^M"^ FT'&oTs ^1000 — i^lOO.OOO ©fggltf) &$0l/-7tt3- Kx^A&T'&S. 30«ke>^©*f 

fi*¥i£#^*£*U 7K-ffi^»CnJ?@aT-*oTNH * U^tz-Tte, fc£*.tf3l/BlCj: y#«C^0>*# 

X^T^^-T^O^M^-Sr'X i:%40fia%^i- ffl#fFfS4 ,683,317 ^lC|Ha*Sft*. T 'J -;i/3- KV 

h 5/9- h £7 'J -;i^r h >©$S^tc«k y*# €>n«4lrc 

[0036] #mi<Dtiim\zmt&*>5 1 oosmbs^ 

Aiaa^-^y ;wb^tv«7xy -/UBB*y v-t* [0040] mommtewm&mt. ut»- ho-os* 

£. L^i"J;WbiKy V-tS3KBK^lF^4,791,171 /l/X^r-JI'tfDHSi&tf s - h 'J 7 S?>MHt#tfclf ^ 

■WCBBKSft. 5lffltCJ:»J*«>rt««:aWtC*«)**>© 40 SSfts- hy7S»Bt«4*JttfciliHf. 5lffl»C 

MSfc*WiJlHb£tt«:fl!^TsK 4^£&S#SHfft£4, 189,323 -WCWRSftTV* 

«»ftUTjSBfisn*»5)-2/yMfcjj<y (^7x; [004 i] ,w^«^j , ^i^©^$:3Stc$!i®ii--s> 

fA->DUK. -^OSK. t-7^;i/7-feh^S/-^-7xy-^/-A*^f?> 
5-h ; h'J^^;i/i>y;i/-^nu K. - 7d s K - . ti*. ig)Sm!Kb^iailJ^4jffl^co^@^co 

y k ; xiit-^wf^yMD'j Kffl«^»c 50 [0042] guiB^iotc mamHbi/^ tmt> 
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[ 0 0 4 3 ] m n*. 75 ^smanntf 

;bft K, ^7^>-*;i/A7;br : t: K, *W97-i- 
KfflBBXif-tn&cMiB^fe^tf 6>n*. fls©;i 

^&73. >3£fflBHffiflR1£ UTliAmerican Cyanamid Comp 
any ©ISg-t^Cyrael (£MtffiflO 300 , 301 , 303 , 
350 . 370 , 380 , 1116&a t 1130CD < fce>&;*5<:>\ Cy 
roel (SffiftRO U23%.mi25(D&?%i'<>W7j-$. 
>^ttZft^KJR^JW18Bmtle (SMtj&ffi) 60, 65& 

aw>#we>*v&. «Wiij©ra^7^ ^3Sf0fb^fe*^B 

o T V \* «fc e> tC, Wd?7 5 >«0KHtt7^3 
mam*? ? U/l/75 K^L<l±*#*U ;i/7 5 Ka jK 
'Jv-il t^AT^bft K0£JS!C J: y , Xttfty ICN 
-7J03*t/**-fl'7ir VJV7S. KSt<tt^#* l JA 

CO 0 4 4] SufBCD§|»J^ *55>#$?*L<, BU 

[0045] 7 ^ ymmm$\ t?^; -jv&mi y v 30 
u i zsmwmn&?itt~ 1, 1-^ 

[p-^DD^i— ;u] -2, 2, 2-hy^Dnx# 

> (DDT) , 1, [p-^h^7iz;i/] 
-2, 2, 2- hy*DDX#> (* h*ci/>7U)\, (S. 
ttlttff) ) . 1, 2, 5, 6, 9, lO-^^MJ-^tl^S/ 

9 n Kx* >, 1 , 10- y-fu ztT-h >. 1 , 1 - tr* 

[p--?DD7i-;H -2, 2-i/-?DDX#>, 
4, 4' (h'J^DD^l/) Ky% 40 

tKD-AXttl, l-tf^ (*DD7i-^/) -2, 

2, 2-MJ^ODI^;-;i/ UrM£> (ggjfg 

ffl ) . *>tt9uu*?*1-fraMs^ Z-tfva~ 
6- (h^nD^f;i/) fji/x o, o-i/^^;i/ 
-o- (3, 5, 6-hy*ao-2-trys;;i/) jfc* 

3ftD^#7-h (Dursban (g#|S8g) ) , 1, 2, 

3, 4, 5, G-sslrWUUi/ZU^Vy. N- 
(1, 1-t^T. [p-?DD7i-;i/] -2, 2, 2- 

h'Ji'DDifjl/TtbTSK. hl>* [2, Z-Vzf 
□ -rVi/777- 2, 2-t^* [p- 50 
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?DD7i- -1, 

*i£©Jittft. 3S(£tfk fl2^&tfgft&teft(residua 
1 compounds) ©J: ? &.AO 4* Xfc#>f *Xfc^4lre» 
5. &*ifcft^^JW^^ffllg3l0164248 
fg0232972 K%>Wa*3ftT, W*«:5lfflJC«|:»J*»tC* 

[0 0 4 6] £S£ftimiU iHlto*^XM#ifc*K 

[0 0 4 7] m&Mft (BP*>, «J100 ~300nm ) K« 

-;b) -2, 2, 2-hU*nnx*> (DDT) , 

1, 1-e'X (p-^h^fi/7i-;i/) -2, 2, 2- 

hy^onx^x i, i-tf^ (^nD7xx;i/) - 

2, 2, 2-hy*nnx*y-;iA hu* (l, 2, 
3-** >^;i/*x;i/) /<>^'>^othyx (hy#n 

[004 8] h&tCte, u y - 

- ©i««)fciaST^^S^?:Jfeffi-r h J: e> 

^5^>-^;i/A7;br : t K. SP^^;Hb^^5>- 
*;i/A7;i/-7*t: KMmcs-^-x— 7;i/^t>v^-;Hb^ 5 

5>^Jii©J:e)^55>-ds;bA7;b7 :J H HWBB}^ 

ife>*i-5. z.tie>cD^^5>-^uA7;b7-*t K#ffli 

^ Cymel 303 (American Cyanamid Co.7b^rUfl£nB£ 
[004 9] >V f *DXX^ >v ^ 

«*»6J*«. ZLCDio^HMMMS^flstiJ. H. Dijk 
Proc. XVth FATIPEC Congr. , II, 326^-^ (198 

o) iciB®$nT^T, sm^&v^oipm**^^ 

MMj^t%$:#^E$if^vxT-) mmtZWrBr. HMM 

y . fefe tftoEii L4»« ffifdtnto^ e>^$ n-s u y - 7 
^>mmzn^xmmm>^ uy - T^aw £n§ 

M©^E y v- »3tt»£ltfc«Hfrti"r, **iTf3W6*lfcflD 
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•&„ tot, immz±zifr*^mwftmimmt&. 

•r-g,HMMM©in7K^f|2g#i:^e,^S 0 American C 
yanamid Co. 3t>^A#c5tl-g>Cyraol 303 ti, HMMM£ 

1 m&±<D7 3. >S$r^-TS HMMM©#D7.K#fi? 10 
f§>g{$ £ HMMM0 r.MfaJktf =4fl£© <fc 3 & HMMM 

[00 50] EBfcfbbfc l/S?^ hB^O^S&KtoS 

h^8©*^«aE«swfc--«BcLT*»«fflL#*. mm 
T'i±, ffl&mb^MjffigWR (o* y, 20 

mmmt&&n*. >^gg^ u < ttfts©s#a3fis 

^8^»Ofte®«ffl^ J^©*&^©/*#T-&&. 7 

[0051] ywm\£ 7x; -;i/^!HSfl|^ 

s. ^u'fyikfr.m&tmXDMlztebV*. [2, 3-^ 
•^a^^DtVl/] ^VXT:*5>-h#ip&fe>*l£„ Zl© 

*ytammim& m%£nMt<<-?mnjxfc(Dm 

* v ux* vmm>\z.mmt&z.£\zz. y, 

•x hizmntzt-ibizftt v^mmt&foizitfffi&T $. 
ytfmtfbHZ, 

[0 0 5 2] *ftmmm\i.--miz7* h i^* vm* 
mymitwmmay^(^t^<mvims^\z ± o 

mzmMtz&tmMT'&z. mmt2>m&i&&mv> 
-®zffi&Lte\\ i/frL&;&*£>, wz«dbmt\ mm 

%m%iz& yijn-;n-f;k tLhXte^vyf 50 
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x^;i<x~ 5^;k xf i/>^ij3-;i/^fM-r 
;k ;* h^xo-t?;/^ ; -ta v;b^ (Sflffiff) 
fMi:x.i^f ;i/t □ y;i/^?t ^ - x^-fen 
y ;b^"7-fe - Yms^fu tf u > y y u - ^ * 
x—y/l/T-fe*- h ; ^Si^b7jtigfc£;itf h;bx 

s?*^;i/*;i/i*7$ K ; ^<l^b*sftfc£*J;fi£ib* 

fl/>, nifelbx-^ 1, 1, 1-hU^OX* 
x *7uw<yi£y •,Jkx*o-ytnu'<yi£y. -V 

it^7^by7jvz3-jvmx^izmmm^mtmi-f^ti 

So 

[0053] ffFlBS!© 1 mi-Xt<DMm\:&®)ZM0.05~ 
5.0 fi»%©*T-1gffl©7* h \s*J-X hWlCiJDt 
(fefc^tfUy~7l»CD»»K©fiI 

IMZLteVMitebfa^ 

[0054] *ftmnm#mmM<M<D£m&$-im-& 

[0055] ^mmmimmismx'^-Dmmsmz 
*m}<mimmmM\tfc£&WBm. 

mm&.zmmm&izm-3i< ^xmm^y ^ )^<dw^ * 

[0 0 5 6] *|gHJ$IfS»j:7* h h Srffi^T^ 
^\±izmpU§^o 7J\sZ-V2±-mt7)\;5.-yl*R 

zfmmmkv*-/\tt&wmjm)*:m^Tmfitz>z 
i:^T'§-5. *mwmmo> : bo--3<Dmmtemmm 
'fmnzm&>btit-mwiz± v*mim<DM£ vrx\*& 

[0057] mutfty* h ymfi\z\z, mm±iz 
xftwrnmazmfi » * l < \t \sv* vwm 
^m&KteztT'nmm^-tizm- (bp*>. *&> 

tc«k yv^^ $:^LTli^jb-tf>. H^tii^^ h*© 
)"6?gi^^$:a^j»c?stt<b-rs©^+^cLT, us; 
*hwm\zwg&im&*£.vz>*iy\z-tz>. mizwm 

IZ& ^J^gtCf&DT^X^^^-^^lO-SOOmJ 
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/cm2 CDflSffllCl-SCD^^W'efeS. *Sttffcj8fl»©tft 

[0 0 5 8] nmz.m^T, S^OTC -86140 "C©|6HO 
©$st#fre>?S1x'ffcA©$ fcMffi SirtgEfmaS £*T 

0:1. 3ElC»*L<t±^<il^l00 : 1 ©i£fl¥Blte 
«Mfc^-hy9A, TKiHb^U^A. «BW-h'J^ * 

imt)-hvvu mm-hvvj*. ttmmt-hvv 

i^tKD^hm xf;i/75X n-^Ptf;i/ 
7$.y<D&o&7)i=i-)\'7<y. fcfn-;k f-^u 

<fc e> fcgstssr 5 >^©«t e> fc^aBHWw&iejB-r * 
see*. 

to o 5 9] smwok^t. i^ioo r:~*?)25o -c©?as 

[0 0 6 0] 7£^T«UT. $J*»tC-3V^T, 

l8^LfeSJ#»|S«fcjHRWtCfto:L#4. 

li. m ?M &x >v > tffflfctt^ Xv^i y^&l>'& 

iz j: y i ^ * a > «fc y/jN$ v^i&«-r«tR&-$tfiffifllfft 

tO 0 6 1] 

[oo62] mmzmvTgwtTkmityxv (p-^~ 
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tOO 6 3] HiiSfflJl 
27.5g©S?xf- U>^U 3-;i/^^^;i/X— r;wc?g$ 
ufc. 7fcIHb4io%©#y (p-v^x;i/) 7i;-;i/ 

(#flW»J0iT rpvpj tm+z) io«. 
* h - - ? x J -;b A 2 g JSlZI h y 7. 

(l, 2, 3-*#>;U/*x;i/) ^<>if> i.5gfr£> 

10 £#J£1lM©;^>=i-*-&GMUT3<@©J3!Hr©Ii 
iit?x-;\ (#flmn f r^i^i-yNj . r^2^x 
-Aj JSltf rH3-t7x-Aj ii-f^) ±»CJPS 1.0/t»C 
m*pLt~. *x-At«ft-eix90rT*l£|HI«<'«-4' 
U 7^VNT'^^'?x-AOP^C-5r^6^BSy'^^5: 
«VxfeHTG»UV«3ta-'y hTHHOTMMfiLfc. .« 

t-t, H2^i-;NIC 120^©P^S:fe^ ^3>5x-AlC 

^t^^-^«c24^©ras:fe^fe„ d*te> 

3^©^x-A±SP5: 120TCT 1 ^P3M^^-^ b 
20 fe. ^kV^'3<i©^x-AitMF-321 (Shipley Comp 
any . vtfa- Newton 
W^t-fAt Kn^fi/K) tpT-60^fa7^y^^ 
L^c„ ■^tl^tl 5 #£60#©e3£&W-fefg 1 SlX^ 2 V 
x-^cowmn> hffl«lttfi^U^ 24^ 

30 MZ&%&WmJMm£?*.*£X,tt* *tltCJ:yffii 

[00 64] Hgag!|2 
^Sg^J 1 tr|StLfe50g©7* h YfflSSMZ 0.1 
g©h'J-f V^nyW-^T^ >&8s&0Lfc. 3©7* 
h S$r3<@©giJ/?©a^t7x-A±tC^FLTll 

M^i i ©KttfcH wftmc j: yjnxLfe. ajtiis^ 

^-^©P^llC24^©ra5:feW^3 ^x-ZNte. 
P^^fe^f-^l i:«2G)^x-yMCMbT=J> h5X h> 

[0065] ^6fe^|3 
10g©7K^blO%©PVP, 0.75g©ffl^^^riJ"^ K^r 

e/^^b^^s^iw.sgroby^ (hy^on^^ 

h y 7 ^ > LT ^x-^ > f y n - 5 1 
;i/X-^;i/ 28.25gtC^-r*^iHC«}:y7^ 

50 /SUT3<!©giJ*©J£fit'}x-/\±t;:JP£ I-OmJC^P 
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ibGCAALS l/-if-^>y^"5 : 1 X* S/V- 1^- 

f<-f©riffl5^&fe(l gl2 9x-y\lC 120# 
®WS:Jfc»T«3 9xWNH24ttn®nt:%»}&. 3fl 

x-Att 0.135N MF-312 (x h5**-;i/7> 5 E— 

ra©r^*mtoi-s©i:«ic^i(®Efbtti|«Hibfc. 24B# 

r^^feHfe^i-^^COV^t*, 0.5/ttBMtt 0.2/* 



* [00 6 6] H&feff!)4 
IQtW3T»BtLfe7*hUS?^hJ|iHriei4)M«tC, 2- 

MSfK&S: 3 <@0>gij* (Dim* x — y\tc^p LT, 

mm 3 a>mmt m u»mc j: y an l£„ 3® 

[0 0 6 7] *»W©WEBWitt**i&J|l»c«W!'t* i t» 



(51)Int.C1.5 

G 0 3 F 7/30 
7/38 



7124-2H 
5 0 1 7124-2H 



F I 



(72)fg^# • x>f • =7^=7 

01776, -tf-K/tiM, v-;U/tfn • a- 
K • 9 



